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(54) ULTRASONIC INSPECTION DEVICE FOR TUBULAR MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ultrasonic 
inspection device capable of improving the efficiency 
of working in the plate thickness measuring working 
of a pipe. 

SOLUTION: This ultrasonic inspection device for a 
tubular member comprises a traveling truck 1 which 
can travel in the axial direction of a pipe P, magnetic 
attraction type drive wheels 2a, 2b which are 
mounted on the traveling truck 1. and magnetically 
attracted to an outer circumferential surface of the 
pipe P to drive the traveling truck 1 , forward and rear 
holding mechanisms 3, 4 which are mounted on the 
traveling truck 1 to hold the outer circumferential 
surface of the pipe P, magnetic attraction type guide 

rings 5a, 5b, 5c, 5d which are turnably mounted on the forward and rear holding 
mechanisms 3, 4, and magnetically attracted to the outer circumferential surface of the 
pipe P to guide the traveling of the traveling truck 1 in the axial direction of the pipe P, a 
slide mechanism 6 which is mounted on the traveling truck 1 and slidable in the 
circumferential direction of the pipe P along the outer circumferential surface of the pipe P, 
and a probe 7 which is mounted on the slide mechanism 6 to implement the ultrasonic 
scanning of the outer circumferential surface of the pipe P. 




LEGAL STATUS 

http://wwwl9apdLjpo.goop/PAl/result/detail/maiii/wAAACsaW 25/08/2004 



Machine Translation of JP 2001-194352 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ultrasonic examination equipment which carries 

out the ultrasoimd scan of the peripheral face of tubular members, such as piping. 

[0002] 

[Description of the Prior Art] When carrying out the ultrasoimd scan of the peripheral face of 
established piping, the scan for which the probe in ultrasonic examination equipment is moved to the 
direction of a tube axis and a hoop direction along with a peripheral face is needed. 
[0003] The ultrasonic test equipment for piping of disclosure is known by JP,7-63740A in order to 
meet such want. This ultrasonic test equipment for piping moves a probe for an annular gate operating 
ring to the peripheral face of a tubular member along with installation and this gate operating ring, and 
is scanning the peripheral face of a tubular member. 
[0004] 

[Problem(s) to be Solved by the Invention] However, assembly of a pseudopodium field or flaw 
detection equipment became difficult, and established piping used as a subject of examination had 
spent a great effort and time amount on inspection, when the need of constmcting the pseudopodium 
field for the case where it is in a height, and two or more piping being installed closely up and down, 
and attaching flaw detection equipment in the extension region of established piping with the 
aforementioned technique, and piping were in a narrow location. Moreover, the great effort was spent 
on adjustment and installation of the gate operating ring according to change of a piping dimension etc. 
[0005] This invention was made in order to solve the above technical problems, and it aims at offering 
the increase in efficiency of inspection by ultrasonic examination equipment 
[0006] 

[Means for Solving the Problem] The ultrasonic examination equipment of the tubular member in 
claim 1 concerning this invention In the ultrasonic examination equipment of the tubular member 
which carries out 5ie ultrasound scan of the tubular member which is an inspected object The 
peripheral face of said tubular member is met. The transit truck it can run to the shaft orientations of a 
tubular member. The magnetic adsorption equation driving wheel which is attached in this transit truck 
rotatable, carries out magnetic adsorption at the peripheral face of said tubular member, and drives said 
transit truck to the shaft orientations of a tubular member, It is attached in said transit tmck and said 
transit truck is received. The pinching device which can pinch the peripheral face of said tubular 
member fi-om the direction both sides of a path of a tubular member, Tlie magnetic adsorption equation 
floating guide ring which is attached in this pinching device rotatable, carries out magnetic adsorption 
and shows said transit tmck to tiie shaft orientations of a tubular member to said transit truck to the 
peripheral face of the direction both sides of a path of a tubular member to said tubular member. It is 
attached in said transit truck, is attached in the sliding mechanism which can be slid to a hoop direction 
and this sliding mechanism of a tubular member along with the peripheral face of said tubular member, 
and is characterized by having the probe which carries out the ultrasound scan of the peripheral face of 
said tubular member. 

[0007] While the ultrasonic examination equipment of the tubular member in claim 2 concerning this 
invention is equipped with the link mechanism which can be opened and closed in the direction of a 
path of a tubular member so that said pinching device may correspond to the outer diameter of said 
tubular member, said sliding mechanism is removable to said transit tmck, and can be changed into the 
sliding mechanism corresponding to the outer diameter of said tubular member, and is characterized by 
**** 

[0008] The ultrasonic examination equipment of the tubular member in claim 3 concerning this 
invention is characterized by preparing said magnetic adsorption equation driving wheel attached in 
said transit truck rotatable by at least two shaft orientations of a tubular member. 
[0009] The ultrasonic examination equipment of the tubular member in claim 4 concerning this 
invention is characterized by establishing said pinching device attached in said transit truck by at least 
two shaft orientations of a tubular member. 

[0010] The ultrasonic examination equipment of the tubular member in claim 5 concerning this 
invention is characterized by connecting the magnetic adsorption equation floating guide rings by the 
side of the direction 1 of a path of a tubular member, and the magnetic adsorption equation floating 



guide rings of a side besides the direction of a path of a tubular member with said pinching device by 
the arm to said transit truck attached rotatable, respectively. 

[00 11] The ultrasonic examination equipment of the tubular member in claim 6 concerning this 
invention is characterized by carrying out offset arrangement of said naagnetic adsorption equation 
driving wheel attached in said transit truck, and the magnetic adsorption equation floating guide ring 
attached in said pinching device at the shaft orientations of a tubular member. 
[0012] The ultrasonic examination equipment of the tubular member in claim 7 concerning this 
invention is characterized by carrying out offset arrangement of the magnetic adsorption equation 
floating guide ring by the side of the direction 1 of a path of a tubular member, and the magnetic 
adsorption equation floating guide ring of a side besides the direction of a path of a tubular member at 
the shaft orientations of a tubular member to said transit tmck attached in said pinching device. 
[0013] 

[Embodiment of the Invention] The accon^anying drawing which shows an example below e3q)lams to 
a detail. Drawing 1 is the top view (the drawing seen from the lower part is shown on a drawing.) 
showing the ultrasonic examination eqmpment of the tubular member concerning this invention, and 
drawing 2 is [ the front view and drawing 4 of the side elevation and drawing 3 ] the rear view. 
Drawing 5 is the block diagram showing the control circuit system. 

[0014] In drawing 1 , drawing 2 , drawing 3 , and drawing 4 , the ultrasonic examination equipment S 
of a tubular member is equipment which detects automatically the thinning section by the corrosion of 
the tubular member (tubing is called hereafter.) P as an inspected object, and consists of measuring 
eqmpment sides K the measurement truck side D. 

[0015] As shown in drawing 1 , drawing 2 , drawing 3 , and drawing 4 , the body the measurement 
truck side D As it is constituted by the transit truck 1, magnetic adsorption equation driving wheel 2a, 
2b, the anterior part pinching device 3, the back pinching device 4, the magnetic adsorption equation 
floating guide rings 5a, 5b, 5c, and 5d, a sUding mechanism 6, and probe 7 grade and the measuring 
equipment side K is shown in drawing 5 It is constituted by a display 8, a control panel 9, an ultrasonic 
flow detector 10, a central processing unit 1 1, storage 12, and the processing unit 13. Electric 
connection is made by the trunk cable which is not illustrated, and the measurement truck side D and 
measuring equipment side K is performing transmission of the actuation control by the side of [ D ] a 
measurement truck, flaw detection data, etc., collection, record, etc. by the measuring equipment side 

[0016] The magnetic adsorption equation floating guide rings 5a, 5b, 5c, and 5d are attached in the 
both-sides side of magnetic adsorption equation driving wheel 2a, 2b, and the transit truck 1 rotated 
normally and reversed at the rear face, and the transit truck 1 is carrying out magnetic adsorption at the 
peripheral face lower part of Tubing P, as shown in drawing 2 . This magnetic adsorption equation 
driving wheel 2a and 2b carry out plane view of the transit tmck 1 shown in drawing 1 , are on the axial 
center of Tubing P, and are arranged two before and behind the traveUing direction of the transit truck 
1 (that is, shaft orientations of Tubing P). The permanent magnet was built in the interior of magnetic 
adsorption equation driving wheel 2a and 2b, and while sticking to the peripheral face of Tubing P, 
slipping on the peripheral face of Tubing P and a skid are inhibited. Moreover, tiie drive motor Ma is 
built in the building envelope I of the transit truck 1, it is transmitted to the driven pulleys 16a and 16b 
throiigh a driving belt 15 from the driving pulley 14 with which tiie driving force of this drive motor 
Ma was supported to revolve by the side face of die transit track 1, and magnetic adsorption equation 
driving wheel 2a and 2b drive. The transit truck 1 runs to the shaft orientations of Tubing P with this 
magnetic adsorption equation driving wheel 2a and 2b. in addition, die travelling direction of the transit 
truck 1 - the drawing 1 or drawing 2 top -- right and left - although it can be set as all, in order that 
the water to which water is supplied by die probe attachmg part 32 mentioned later actually may 
prevent infiltrating into the building envelope I of the transit truck 1, left-hand side is desirable. 
[0017] It extends to the transit tmck 1 on direction both sides of a path of Tubing P (that is, the 
progress rectangular cross direction of tiie transit truck 1), and plate-hke the anterior part pinching 
device 3 and die back pinching device 4 which pinch die peripheral face of Tubing P from die direction 
both sides of a path of Tubing P are being fixed to the transit track 1 order end face. The magnetic 
adsorption equation floating guide rings 5a, 5b, 5c, and 5d described above to die point of diis anterior 
part pinching device 3 and the back pinching device 4 are supported to revolve free [ a revolution ]. 
That is, the peripheral face of Tubing P will be pinched dirough the magnetic adsorption equation 
floating guide rings 5a, 5b, 5c, and 5d. The magnetic adsorption equation floating guide rings 5a, 5b, 
5c, and 5d are guided to the shaft orientations of Tubing P, widiout inhibiting shpping on the peripheral 
face of Tubing P, and a skid, and the transit truck 1 shifting to die hoop direction of Tubing P like the 
above mentioned magnetic adsorption equation driviug wheel 2a and 2b, while a permanent magnet is 
built in the interior and sticking to the peripheral face of Tubing P. Moreover, the encoder 38 for transit 



it 



which measures the travel to the shaft orientatioiis of the tubing P of the transit truck 1 is attached in 5d 
of magnetic adsoiption equation floating guide rings. Here, as shown in drawing 1 , magnetic 
adsorption equation driving wheel 2a, the magnetic adsoiption equation floating guide rings 5a and 5b, 
and magnetic adsorption equation driving wheel 2b and the magnetic adsorption equation floating 
guide rings 5c and 5d are not arranged on a straight line in the axial rectangular cross direction of 
Tubing P, but are carrying out offset arrangement (see the alternate long and short dash Une.) to the 
shaft orientations of Tubing P. It prevented that two or more wheels ran aground simultaneously by this 
on the welding line Y shown by the imaginary line of drawing 1 , and the adsorption power lowering of 
the transit truck 1 to the peripheral face of Tubing P is inhibited. 

[0018] The above mentioned anterior part pinching device 3 and the above mentioned back pinching 
device 4 The 1st anterior part pinching sections 3a and 3b and the 1st back pinching sections 4a and 4b 
which will be prolonged from the transit truck I order end face on direction both sides of a path of 
Tubing P to the transit truck 1 if it explains in full detail more, It consists of the 2nd anterior part 
pinching sections 3c and 3d and the 2nd back pinching sections 4c and 4d which were supported to 
revolve by the link mechanism 17 so that closing motion might become possible in the direction of a 
path of Tubing P to the 1st anterior part pinching sections 3a and 3b and the 1st back pinching sections 
4a and 4b. The magnetic adsorption equation floating guide rings 5a, 5b, 5c, and 5d are supported to 
revolve by these 2nd anterior part pinching sections 3c and 3d and the 2nd back pinching sections 4c 
and 4d respectively free [ a revolution ]. Moreover, 2nd anterior part pinching section 3c, 2nd back 
pinching section 4c and the 3d of the 2nd anterior part pinching sections, and the 4d of the 2nd back 
pinching sections are connected by the arm 18, respectively. That is, 5d of magnetic adsorption 
equation floating guide rings of each other will be connected with magnetic adsorption equation 
floating guide ring 5a, magnetic adsorption equation floating guide ring 5c, and magnetic adsorption 
equation floating guide ring 5b by this arm 18, respectively, and the rectilinear-propagation nature to 
the travelling direction of the transit truck 1 inq)roves. 

[0019] 2nd back pinching section 4c and the 4d of the 2nd back pinching sections are equipped with 
the screwing section 19, respectively, and one screw 20 is screwing in this screwing section 19. Fitting 
of the cylinder-like fitting member 21 was carried out to the center section of this screw 20, and to the 
stop section 22 by which this fitting member 21 was fixed to the after [ the transit truck 1 ] side face, it 
has stopped so that migration in the progress rectangular cross direction of the transit truck 1 may be 
inhibited. Therefore, 2nd back pinching section 4c and the 4d of the 2nd back pinching sections will be 
opened and closed in the direction of a path of Tubing P by turning this screw 20, and it will be opened 
and closed in the direction of a path of Tubing P similarly [ 2nd anterior part pinching section 3c and 
the 3d of the 2nd anterior part pinching sections connected with 2nd back pinching section 4c and the 
4d of the 2nd back pinching sections by the arm 18 respectively ]. The anterior part pinching device 3 
and flie back pinching device 4 can be set as the closing motion include angle according to the outer- 
diameter dimension of Tubing P with this screw 20, and it becomes possible to pinch the peripheral 
face of Tubing P. For exan^le, it becomes possible to pinch the peripheral face of Tubing P by making 
small the closing motion include angle of the anterior part pinching device 3 and the back pinching 
device 4 in tiie case of the tubing P of a minor diameter as shown in drawing 6 , and, in the case of the 
tubing P of a major diameter as shown in drawing 7 , it becomes possible to pinch the peripheral face 
of Tubing P by enlarging the closing motion include angle of the anterior part pinching device 3 and 
the back pinching device 4. 

[0020] Along witii the peripheral face of Tubing P, the sliding mechanism 6 which can be slid to the 
hoop direction of Tubing P is attached in the front end side of the transit truck 1, and the probe 7 fixed 
to this sliding mechanism 6 is scanned along with the peripheral face of Tubing P to that hoop 
direction. If this sliding mechanism 6 is explained in full detail, the slide base 25 of the shape of a plate 
concluded with the bolt 24 will be attached in the front end side of the transit truck 1, and the guide 
idler 26 supported to revolve free [ a revolution ] will be attached on this slide base 25. Between this 
guide idler 26, the slide rail 27 of the radii configuration corresponding to the outer-diameter 
dimension of Tubing P is attached in that hoop direction possible [ a slide ] along with the peripheral 
face of Tubing P, and diat slide direction is shown by the guide idler 26. The belt 28 for mfestation is 
attached in the upper bed side of the slide rail 27, and this beh 28 for infestation is wound about around 
the pulley 29 for infestation supported to revolve by the front end side of the transit truck 1 . Revolution 
actuation of the pulley 29 for infestation is carried out by the motor Mb for probe infestation built in 
the building envelope I of the transit truck 1, and shde actuation of the slide rail 27 is carried out 
through the belt 28 for infestation. Moreover, while the encoder 30 for probe infestation is connected 
with the motor Mb for probe infestation, the infestation zero detector 31 mentioned later is attached in 
the slide base 25. Here, a shding mechanism 6 chooses the sliding mechanism 6 corresponding to the 
outer-diameter dimension of the tubing P which serves as a subject of examination out of the sUding 



mechanism 6 corresponding to the outer-diameter dimension of two or more sorts of tubing P 
removable and prepared beforehand with the bolt 24 to tiie front end side of the transit truck 1 , and is 
attached. 

[0021] Fitting of the probe 7 is carried out to the probe attaching part 32, it is held, and is equipped 
with the gimbal device 33 for making the peripheral face of Tubing P carry out field contact of the 
underside of the probe attaching part 32, and the forcing spring device 34 in which the resiliency for 
holding a field contact condition is made to act. Therefore, a probe 7 is fixed to t he side face of the 
slide rail 27 through the probe attaching part 32, the gimbal device 33, and the forcing spring device 
34. although two probes 7 were formed in this example, if one is sufficient as long as the outer- 
diameter dimension of Tubing P is small and the outer-diameter dimension of Tubing P cuts size - the 
die length of the scan field — responding - the hoop direction of Tubing P — the increase of regular 
intervals — you may carry out. 

[0022] Fitting of the probe 7 is carried out and the probe attaching part 32 is held at cylinder part 32b 
of maintenance base 32a formed in tubed, as shown in drawing 8 . The top face of maintenance base 
32a is blockaded by cap 32c with opening for ultrasonic cable 35 taken out from the top face of a probe 
7. Under the cylinder part 32b of maintenance base 32a, the periphery of a probe 7 is formed in a 
method of wrap tubed configuration, 32d of leak suppression members inserted possible [ vertical 
movement ] into cylinder part 32b is caudad energized by spring 32e, and they are attached. 32f of 
water installation holes which penetrate the exterior in cylinder part 32b is formed in the side 
attachment wall of maintenance base 32a, and the space in cylinder part 32b formed between the 
underside of a probe 7 and the underside of maintenance base 32a is filled up with the water introduced 
from 32f of this water installation hole. It has inhibited that this water with which it filled up leaks 
outside by 32d of said leak suppression members. Moreover, bearing 32g is installed in the imderside 
of maintenance base 32a four points so that cylinder part 32b may be surrounded, and it enables the 
probe attaching part 32 to slide the peripheral face of Tubing P smoothly. 

[0023] Next, the control circuit system of the ultrasonic examination equipment S of Tubing P is 
explained with reference to the block diagram of drawing 5 . This control circuit system consists of the 
ultrasonic test equipment CT, the infestation zero detector 3 1, the driving gears MO, the control units 
SE, the displays 8, and control panels 9 as a means to measure the board thickness of Tubing P. 
Ultrasonic test equipment CT is equipped with the ultrasonic flow detector 10 which coiiq)utes the 
board thickness of Tubing P from the signal from two probes 7 which carry out transmitting and 
receiving of the supersonic wave to the peripheral face of Tubing P, and a probe 7 in this drawing. 
[0024] The driving gear MO is equipped with the motor Mb for probe infestation made to move the 
drive motor Ma and probe 7 which rotate magnetic adsorption equation driving wheel 2a and 2b in the 
infestation direction (hoop direction of Tubing P), and the control valve 36 for water supply which 
controls supply of the water to the probe attaching part 32. As for the control unit SE, the storage 12 
grade in which the central processing unit 11, die control program for data processing, and the scarming 
pattern were written is built in. If the configuration block of a control device SE is shown, the control 
device SE consists of encoders 30 for probe infestation for measuring the encoder 38 for transit and 
scan distance for measuring the sequencer 37 and travel which generate the control signal for driving a 
central processing xmit 1 1, the storage 12 with which the control program and the scanning pattern were 
written in, a processing unit 13, and a driving gear MO. 

[0025] Here, actuation of a control imit SE is explained with actual board thickness measurement 
actuation. As shown in drawing 9 , an inspector first carries the sliding mechanism 6 corresponding to 
the outer-diameter dimension of the tubing P which serves as a subject of examination at step SIO. 
While an inspector performs connection by the side of [ K ] measuring equipment the measurement 
tmck side D at step SI 1, the feed water preparations which supply water to the probe attaching part 32 
are made. The measurement starting position which proofreads ultrasonic test equipment CT at step 
S12, and serves as the Banking Inspection Department of Tubing P at step S13 is equipped with the 
transit track 1. At this time, the anterior part pinching device 3 and the back pinching device 4 are set 
as the closing motion include angle according to the outer-diameter dimension of Tubing P with the 
screw 20 of the transit truck 1, and while making the magnetic adsorption equation floating guide rings 
5a, 5b, 5c, and 5d stick to the peripheral face of Tubing P and pinching them, magnetic adsorption 
equation driving wheel 2a and 2b are also made to contact the peripheral face of Tubing P, and it is 
made to adsorb. Although the underside side of Tubing P is equipped with the transit tmck 1 in this 
exan^le, the location which responded at least to the Banking Inspection Department of Tubing P is 
equipped. Moreover, the maintenance plate H which is missing from other side faces from one side 
face of the transit tmck 1, and is managed by the peripheral face of Tubing P as the imaginary line of 
drawing 2 shows may be attached. A power source is supplied to the measuring equipment side K the 
measurement truck side D at step S14, data file names, such as a name of an inspection object, are 



iiq)Utted, and storage 12 is made to memorize. Initial condition of the coordinate of a measurement start 
point, a measurement pitch, design board thickness, the effective-data range, etc. is inputted with a 
control panel 9 at step SI 5, and storage 12 is made to memorize. Here, measurement pitches are the 
scan distance which each probe 7 scans in the infestation direction, 1 time of a travel to the travelling 
direction of the transit tmck 1, and the total travel. Design board thickness is board thickness data in 
the condition that it is not in early stages of Tubing P (i.e., corrosion). The effective-data range is data 
range which makes such measurement data an invalid, when the board thickness data which were less 
than the measurable miniTnuin board thickness of the case where bigger board thickness data than said 
design board thickness are measured, or equipment itself are measured. At step SI 6, when an inspector 
does the depression of the key of the arbitration of a control panel 9, the command of measurement 
initiation is given to the measurement tmck side D. 

. [0026] Next, at step SI 7, a central processing unit 1 1 detects that the probe 7 is located in an infestation 
zero with the infestation zero detector 31, and while the signal of measurement initiation is sent from 
deUvery and a sequencer 37 from this in a control signal to a sequencer 37 and open actuation of the 
control valve 36 for water supply is carried out, normal rotation actuation of the motor Mb for probe 
infestation is carried out. Each probe 7 is scanned in the infestation direction by the sHding mechanism 
6, and at step 818, an ultrasonic flow detector 10 receives the board thickness measurement command 
for every setting-out pitch set up at said step S15 based on the scan distance measured by the encoder 
30 for probe infestation, and it performs board diickness measurement by each probe 7. This board 
thickness measurement data is related with the location data of the travelling direction of the transit 
tmck 1, and the location data of the infestation direction of a probe 7, and it is displayed on the display 
8 while being transmitted and saved at any tin;ie at storage 12. It detects having reached the scan 
distance to the infestation direction where the probe 7 was set up at step S15 based on the scan distance 
measured by the encoder 30 for probe infestation by step SI 9, and actuation of the motor Mb for probe 
infestation is suspended by the sequencer 37. 

[0027] Next, at step S20, the signal of a transit command is sent from delivery and a sequencer 37 in a 
control signal to a sequencer 37, and, as for a central processing unit 11, normal rotation actuation of 
the drive motor Ma is carried out. It detects having attained 1 time of the travel to the travelling 
direction where the transit tmck 1 was set up at step S15 based on the travel to the travelling direction 
of the transit truck 1 measured by the encoder 38 for transit by step S21, and actuation of a drive motor 
Ma is suspended by the sequencer 37. 

[0028] At step S22, the signal of a measurement command is sent from delivery and a sequencer 37 in 
a control signal to a sequencer 37, and, as for a central processing xmit 1 1, inversion actuation of the 
motor Mb for probe infestation is carried out. Each probe 7 is scanned in the infestation direction by 
the sliding mechanism 6, at step S23, an ultrasonic flow detector 10 receives the board thickness 
measurement conmiand for every setting-out pitch set up at said step S15 based on the scan distance 
measured by the encoder 30 for probe infestation, and board thickness measurement is performed by 
each probe 7. This board thickness measurement data is related with the location data of the travelling 
direction of the transit tmck 1, and the location data of the infestation direction of a probe 7, and it is 
displayed on the display 8 while being transmitted and saved at any time at storage 12. It detects having 
reached the scan distance to the infestation direction where the probe 7 was set up at step S15 based on 
the scan distance measured by the encoder 30 for probe infestation by step S24, and actuation of the 
motor Mb for probe infestation is suspended by the sequencer 37. 

[0029] It judges whether the transit truck 1 attained the total travel to the travelling direction set up at 
said step SI 5 at step S25. When the total travel to the travelling direction where the transit tmck 1 was 
set up is not attained, at step S26, the signal of a transit command is sent from dehvery and a sequencer 
37 in a control signal to a sequencer 37, and a drive motor Ma drives a central processing unit 1 1. It 
detects having reached 1 time of the travel to the travelling direction where the transit tmck 1 was set 
up at step SI 5 based on the travel to the travelling direction of tiie transit track 1 measured by the 
encoder 38 for transit by step S27, and actuation of a drive motor Ma is suspended by the sequencer 37. 
Then, the actuation after step S17 is repeated. 

[0030] Moreover, when the total travel to tiie travelling direction where the transit track 1 was set up at 
step S25 is reached, a control signal is sent by the sequencer 37 and close actuation of the control valve 
36 for water supply is carried out. Next, the board thickness measurement data memorized by said store 
12 at step S28 is saved in a floppy etc., and board thickness measurement of Tubing P is ended. After 
measurement termination can return [ inspector ] the transit track 1 to a measurement starting position 
by arbitration by carrying out inversion actuation of the drive motor Ma with a control panel 9. 
[0031] In addition, a processing unit 13 can also be displayed on a display 8 as a measurement result 
drawing which flattened the inspecting region of Tubing P based on the board thickness measurement 
data related with the location data of the travelling direction of the transit track 1 memorized by said 



store 12, and the location data of the infestation direction of a probe 7. Moreover, the foreground color 
which identifies the thinning degree of Tubing P can also be displayed on the measurement result 
drawing displayed on this display 8. 

[0032] According to the ultrasonic examination equipment S of the tubing P constituted as mentioned 
above, since magnetic adsorption is carried out to the peripheral face of Tubing P with magnetic 
adsorption equation driving wheel 2a, 2b, and the magnetic adsorption equation floating guide rings 5a, 
5b, 5c, and 5d, the transit tmck 1 can aim at gap prevention to the axial rectangular cross direction of 
the tubing P of the transit tmck 1, magnetic adsorption equation driving wheel 2a, skid prevention of 
2b, and inq)rovement in rectilinear-propagation nature. 

[0033] Moreover, according to the outer-diameter dimension of Tubing P, since a sliding mechanism 6 
can be changed, versatility can be acquired to change of the outer-diameter dimension of Tubing P that 
the anterior part pinching device 3 and the back pinching device 4 can be opened and closed. 
[0034] Furthermore, since offset arrangement of magnetic adsorption equation driving wheel 2a, the 
magnetic adsorption equation floating guide rings 5 a and 5b, and magnetic adsorption equation driving 
wheel 2b and the magnetic adsorption equation floating guide rings 5c and 5d is carried out at the shaft 
orientations of Tubing P, respectively. For exanq)le, on the welding line of Tubing P, it can avoid tliat 
two or more wheels run aground simultaneously, the lowering of the adsorption power of the transit 
tmck 1 to the peripheral face of Tubing P is inhibited, and gap in the tubing P shaft rectangular cross 
direction of the transit tmck 1 can be prevented. 

[0035] At the time of measurement termination of Tubing P, when the tubing P used as a subject of 
examination is installed in the height since a drive motor Ma can be retumed to a measurenaent starting 
position by carrying out inversion actuation for example, since the transit truck 1 which moved to the 
shaft orientations of Tubing P should constmct a pseudopodium field etc. only to a measurement 
starting position, it can iir^jrove inspection workability substantially. 
[0036] 

[Effect of the Invention] Since magnetic adsorption is carried out at a tubular member with a magnetic 
adsorption equation driving wheel and a magnetic adsorption equation floating guide ring and a transit 
tmck is moved to the shaft orientations of a tubular member, once the ultrasonic examination 
equipment of the tubular member of claim 1 by this invention attaches a transit tmck in a tubiilar 
member, it can inspect the installation direction whole region of a tubular member, and can attain the 
increase in efficiency of inspection. 

[0037] It can aim at inqjrovement in the installation workability of ultrasonic examination equipment, 
and installation precision, the ultrasonic examination equipment of the tubular member of claim 2 by 
this invention being able to make a pinching device and a sHding mechanism correspond to the outer 
diameter of the tubular member used as an inspected object easily, and acquiring the versatility over 
outer-diameter change of a tubular member. 

[0038] The ultrasonic examination equipment of the tubular meinber of claim 3 by this invention is 
having prepared the magnetic adsorption equation driving wheel by at least two shaft orientations of a 
tubular member, even if one magnetic adsorption equation driving wheel runs aground to the weld zone 
of a tubular member, can prevent the location gap to the tubular member of a transit tmck by oflier 
magnetic adsorption equation driving wheels, and can improve inspection precision. 
[0039] The ultrasonic examination equipment of the tubular member of claim 4 by this invention is 
having established the pinching device by at least two shaft orientations of a tubular member, can 
prevent the location gap to the improvement in the rectilinear-propagation stability of a transit truck, 
and the tubular member of a transit tmck, and can improve inspection precision. 

[0040] By connecting the magnetic adsorption equation floating guide rings by the side of the direction 
1 of a path of a tubular member, and the magnetic adsorption equation floating guide rings of a side 
besides the direction of a path of a tubular member with an arm to a transit tmck, respectively, the 
ultrasonic examination equipment of the tubular member of claim 5 by this invention can in^rove the 
rectilinear-propagation stability of a transit tmck, and can improve inspection precision. 
[0041] By carrying out offset arrangement of a magnetic adsorption equation driving wheel and the 
magnetic adsorption equation floating guide ring at the shaft orientations of a tubular member, even if 
either a magnetic adsorption equation drivrag wheel and a magnetic adsorption equation floating guide 
ring run aground to the weld zone of a tubular member, the ultrasonic examination equipment of the 
tubular member of claim 6 by this invention can prevent the location gap to the tubular meinber of a 
transit track by the wheel of another side, and can improve inspection precision. 
[0042] The ultrasonic examination equipment of the tubular member of claim 7 by this invention By 
carrying out offset arrangement, the magnetic adsorption equation floating guide ring by the side of the 
direction 1 of a path of a tubular member, and the magnetic adsorption equation floating guide ring of a 
side besides the direction of a path of a tubular member to the shaft orientations of a tubular member to 



a transit truck Even if either the magnetic adsorption equation floating guide ring by the side of one and 
the magnetic adsoiption equation floating guide ring of the side else run aground to the weld zone of a 
tubular member, the location gap to the tubular member of a transit truck can be prevented by the 
wheel of another side, and inspection precision can be improved. 
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(54) 'svimt<o&smf^m 



(57) [5#5J] 

♦ Or^tf^* 1 ^IBSftf ■5fiS^«R«^S6^2 a . 2 

F*i-rSiem®«^F«5lte5 a. 5b. 5c. 5di. 
?t&«l(CBX«5m:f6.ti> eP©$1-ji®{C?&-:>-C'§P© 

If etcBXfjftw^n. 'gp<Di^jgM€rffiif2g?^-rsg? 




[if^2 ] mffBS«fa«»> fl(nB§*#:aJW©ji«cc 

?rffi;^-S <!: <b fete, BofBX 7 -f Fli^tt. f^rgB*^T^» 20 
{c#KDjtg-c*>OB8iB@K8im©i1^ccSt)cEU:fc:^^ 

3 ] H?rfB*tf^«{c|5isj)Pifig(ci!i 0 w e. ti 

1 TiM 3 IBtgOtft^aW ©fi^iKfel* 30 
[»*3»5} t?iBj»5^«{C|iIttBjj|gf!:BS{0f*W6tl 

BuiB^tT^mtcML-ift^gPWws:/?!*]— wjoss^ii 

mm^nm t mriB*(E^«KK 0 it 6 n 

<t i •rz>nim 1 7!»s 5 iB»oet#jsiJW®jS#?g 40 

i'»t<:g|5W©@:&f6jf!feffllJ<D?l«®lf5C^I^IS t ^'gt'tSIJ 
l!*©f4^|6jCC:i-7-te^? HBSt^fcCii&^ati-rSfB:}? 
1 71;M 6 f H«E<D'g«SW©a^iS«^i^g. 

[0 0 0 1 ] 



!^M2 00 1 -.1 94 3 5 2 
2 

[0 00 2] 

m^oyim"! 6!EisiB«©nii®?:jB$ig^s-rs^ 

[0 00 3] c©J:^^j:S^Cci£;^S^< . ^ 
Pgip 7-63740 #4>#SlcPI^©iB«fflei^?K^«^ 

mi<mwmv:.^<oii-(Y*}>if^wL*3n». con 

A F •;>i'K?Bor»ja!^*i^8ll$-l*-C'gt*i8|5l5f©i^^ 
[0004] 

Sii &SK^iB«»i«ificabii©^-?>aSfc©E«*5j::-|r 
ISfiBlf©SSEJ^tCS?«Slg«rIX 0 ft W 6;^c*©{5Slt^ 

^*«^L-Cl>:fc. Sfc. iB'&Tj^©^fb{CjS:D)t:«/ 
F > y^©i!KRCWR 0 n\rtK.^i^<DmtJ^'St^ v 

[0005] 2(s:|%Hj{3:, «±©^ 0^j:iMl*M9i-rSfc 

b=&afl^-r ■& c i 4 awt -r 6. 

[0006] 

*5i:f^§«sisw©®^iK«i2$^gw, wmm!ix$>^m 

1>X. HM5Bt*?SWt©i+S®{C?S-5T«ttg|JW©tt^[Sl 

f=tt:r6*x. 85iB«t^i8Pl5t©i1-Ji®(c56»®«t^rH3lB^ 
tf#«*«t^SP*t©W75T«a'^lltt-r-5!S8^®*^IBtttg 

i. mJiB^tf^*^^^^^^^. «^^fB*^f■^*(cML' 

'gt^gm©S7^i6iissfflij*^6BiriB«tta5w©?i-iiffi^^"i}# 
n. ffirK«^f#«{c*fLet^SlJ*^©s*r^M»J*>6B!rf^ 

«©IA:fr[fiJ'N*F*3T-5SS^®i«^lg[^^i. BtiiB^tf^ 
SW©il:^rfi]tcx^-^ FBlt6^j:;^-7-< F^^i, Igx^ 

[0007] 2(s:«Hj{c^^^ft*3S2 {Cfcl-t-5'gttgm© 
e^j^ftlS^gti. B5iB*>5J#«1«W. B«iB^«g|5W©?i- 

t?mtclfffiSpIter*^-:JBulB'gt^g|5W©J^S5c3*it; bfc;^ 
[0008] *»HJtc«^-5W*^ 3 K:*sW^«1^iSIJtt© 
e>*T. •si5iiBitSm^«^lgaii*ra?rS«SBt*©#:^r»it?^;i 
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[0009] ^:|6?g{C^-5W*3B4(C*jW-5'St^gl5M© 

[0010] :$immic%^my!mbK.isir}^m'ikmt<o 

[0 0 1 1 ] ^:^HJK:#-5i**:S6(c*iW-5.'S«Sm© 
[0012] *»ggK:^^i)lt3<:^7K:*jw-5.1f«gm© 

■5. 

[0013] 

[00 1 4] 01. 02. 03Siy^4K*jl,»-C. tt*; 

[0015] »J3e-&*{WDtt. ^©3ESiS3!>i. 01.0 
2. 03J^Df04(C^K-rJ:^«C. ^tf-^*l. fiS^af 

3»g»lS2 a. 2 b . tirasiidt^^a . 

4. fiaSl«^^Cl&»3iffe5a. 5b. 5 c, 5d. X'y 

». 05(CinTJ:^(C, *7i^g8. «l^'f>'^•4^;^9. 

1 0 . tp^mmm. 1 1 . fstsmm. i 2 , iii 

»«tSSgSl 3«:j:ot:«fi£3n-2.. SiJ«-&»ffiiJDi»J 

S«»JK«, 0^L'%t,^*^-5^-::^>'l'^^fCcfc'5^W 
tMim'JKtCiOa'JS^SflPJD 

[0016] ^?T&* 1 -^-ORSfClE^, jMK-r s 
fi^5R«S:lgai;te2 a . 2 b i^ft&* 1 ©MWfflKJS 
m®3gii;sgrtli5a. 5 b. 5 c. 5 di3!)imOfWe> 
ti. 02K:n^TJ:^WP©51-^®T:»«:<lM®«b-cii 



(3) 4tPB2 0 0 1- 1 94 35 2 

4 

■S, C©565afflt3e^|gt!lte2 a. 2 b »^ 1 {cm-r^?f 

^* 1 ^mm.iy'cmp<Dm'L''±x. *^-^^tf&* i © 

iltf*fnJB«^ (o^ 0. «P©tt:^roI) tc2oSBS34T. 
r (,> S. fi8m®«SCIgMl«l 2 a . 2 b ©rtSCJctt^fig 
'gP©J1-ilffifc®#TSiife{ctP© 
J1-igffi±t?©r»«3RO*S^'3?:«I±L/rc*S. t.fc. ft 
tf^mi ©rtSPSra I :^?fffl*-3'Ma*«rtj8l3 
tirteO V c©^^f ffl*- a am^ifi'&^'saM i 
©fflifflccwit^n/cigitti^ - 1 4*^6)|g«j'^;i' h 1 5 
10 */MyrteigiJ)7*- y 1 6 a. 16b Kisasn-cJiM 

i^$Sl5igfflti2 a. 2 bA^igft^tli. C©)i^R«^ 

2a, 2 b CC J: (5 ^tt^^ 1 P ©I4:^[^'^^ 

tfsn^. ^tf#*:i©ji?f:^riHi«0ix«0 2 
^^M-?«^P3 2 tcif&*$n-5.7k*s^tfemi ©rtsp 

[0017] ^^f^* 1 (ommmviu, mt^^ \ ^ 
20 cc5ic>'. ep©a7^i^Mffi>J*>6'gp©ii-j^®**^ 

«'4 ©5feSSg|JtcB9iB U fcfig»K«^F*3*fe 5a, 5b. 

5c, 5 d*siHiKaa{c«i5:3n*. o*?). ?ssi!R« 

5^F*9(e5a. 5 b. 5 c. 5 d ^r/M^-CgPCJI-lilffi 
^ft^-r-SCitCJfe^^ MmiR«^rtti5 a. 5b, 
5 c. 5 d». mUVfcmSmM^M!n2 a, 2 b i 

iai«i. rtaiJtc»7m?a5*5F*3jS§ti. ep©ii-jiiBcciR 

«-r-Si i fc{C'»P©Ji-)ga±-C©rt>)SDf?^'3*sWI 
30 ±3n. ^?f^*l*i«P©^:^|6]'^-rtxSC 

P©aD^t^--iert5tr5. Sfc. lS«!R«^rtte5d 

{c«. ^^f^*l©tP©tt:/7^s]--©#»^E^*tf■a•J•r 
-c. 0i(c^-r<fc^K:. mmmM^m«2 Sitmmst. 

^S^Sgrtie 5 a . 5 b R!>*fiS«Sfe«S;l8a!l(^ 2 b ifiSM 
5R^S;^F^tH 5c, 5 d {tmP(0mm.tU5\^-r:-MB.± 

{cES-e-r. '»p©tt:&ifii(c^7-fe-^ hsag 

) Cti(cJ:«3. 0 1 ©iSSilSrS^-r 

> Y±{C 2 -:)li(±©m!te*S|3Iffi5FCC^ I9±tf 6 C 

40 t^m±\y. i?p©i^s®tc*f-rs^tT&:^io®i«* 
[0018] m^\^fcmmmw^3m>'iism.^m-m 

4 «. J; i^ie-rn«^'ff 1 ©mf^ffiS^^^^tf-^ 
m 1 KSsf L t p ©S:^i6]iiSffl'Jfcjio-em 1 BtrgPfii^^SP 3 
a. 3bRi:jf0iaaj»^siJ4a. 4b<!:. mimmk 

SJglSSa. 3bSDf^lf^SI5*<5}^SP4a, 4bKJtL.'g 
P©^:^ifiJ(cig&1'5ltgi?f-5d; -5 > i'^^ i 7 JCJ: O 

$iid^snit^2S!fSi5^^3c, 3 6-S(Xfm2^$mm 

gP4c, 4di*^e.fi£-5. C©ll2mfS|5ilt^gI53 c. 3 
50 dR!>'®2^gi5t«^a54c. 4 d (C?iail«S:ilrtll 5 
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(4) 

5 

a. 5b. 5 c. 5 d36S*<r|5HEea«:«l3t$nS. * 

«?a5Ji»^gP3 d 2 «S|JJI^SP4 d »5»^>* T- A 1 8 
KioaMSnri^S. -0*0. c©T-A 1 8K:J:») 

5R«SClS(*3tS5 b ie«li«SC;iert*S5 d*i^*?5U«: 

OiKsn-s c i ccft 0 . ^fT&:^ 1 ©ji?T:;)^i^'^©B;ji 

[0019] m2mg|Ji«ta54 c i^2f^gP5WtSI54 d 

icit^^m-^ 1 9 4m. c©!6g^ 1 9 «: 1 2^©:^ lo 

5^2 0*SJ»^Ur C©*i^2 0©1i*gP{C»Rtt 

*^©ec^sm 2 1 3 n> c (Dm^mi 2 1 ifimf 

•^M 1 ©f^ffllffi^cS^ $ n/c^±SP 2 2 tcjpt L . :^ff^ 
* 1 ©jltf B32:&lBJ'^©=^S!j5:W-it'5'^ J: ^^±l/ri» 

Lfc^ior. c©*5^2 o%@-rci-c»2f^a5t"{ 

^4 c <b»2f^J^}fg|54 d <!:*i'gP©S::^f6]K:igH 
Sn. H 2 f*g|5Ji«tSP4 c 2 'ikSmi^^4: d {C^ 

m2m^mmi3 d ^>lSI»^c«p©s:frl^^K:P3K$n^. 
C <!:«:& 5. c©*i^2 0«:j;Omr8l5*«^««3Si>-f* 20 
gBfe«fti«4i&'&P©J1«TfSK:jSc;:'tP3ffllia«:S9:^ 
-c#. «p©njaM?riyt-rsci*5pjtgi!fe^„ 
tf. 06^cm■rcfc^^C''J^s©§p©«-&, 0trgi5i>5j^^ 

3 R^^^^Wm 4 ©HKft 3 < ^ S C i re 
P©i^SM*f*^-rSC<!:*S5JtB<!:3&»). HTtC^fJ: 

«4 ©ura^K*:^ t < -r c i f g p ©^1•J1M?:^'5» 

[0020] mT^M- 1 ©ftrsMtctt. 'gp©ii-ja®tc 
?S-5r'SP©^:Sriai'^;^^w Koftg^cJ^^w F«l«6*i 30 

7*s'SP©Ji-JiBcc?&o-c-?-©s:STai'-^^^$n-s. c 

©J^^-f F*S«6(COC^-Cpi£-rS<i;. ^tf-&*l©*5 
SSHJCjJiVl' h2 4K:iOif$^Snfc^U- Vimi^'y-i 
F'<-y^ 2 5*^5X0 f=tWe)n. C©;^7-r F'<->i;2 5 

htii>. C©;</>f Ft3-^2 6ra«:tt, «P©i1-S-^a 
{c5sff£:UfcR?iIl?i5t*;©:^^ F U-;P2 7 *i«P©i^^ 

MK:?&-3T-€-©ig:/3isi'^;^^'(' F'Hjtimof^wen. 

Af-t" Fa -5 2 6 J: 0^©;^^'(' F:^lSl30iSgF*g5n 40 
S. FU'-;l'2 7©±^ffi(C«> ^tfffl'<^l'F2 

&ifim*) e>ti. C ©«tf F 2 8 tf^mr^M 1 

©mrfigffi{cfi3t$n/c«?fffl-:7"- 2 9 tc#^|5i$n-r 
t^s. mnmy- u 2 9 «^?f -^m 1 ©f^sp^k i tct^ 
MS n-r t» s^^=^sitf ffl*- $ M b K i ») ungffisii $ 

n. «Wfffl'<^l'F2 8*/M^-C;^5-r FU-;l'2 7*5;;^ 

ic. x^-r F'<-:^2 5(c«fi^iii-r^)Siim'^.*^ws3 



i^ii2 001-194352 
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tT&* 1 ©I9«ffi«:» L/*f;i/ F 2 4 K J: 0 i&JftpJtg'C* 

0, ?»bffl:g§n/ct93sa©*gp©Ji-S\f-ffifc*fjSb/c 
X 7 >f F ts^ 6 ©**> i^tk^Mii tui^mp <D9\-m-tm 

[0 02 1 ] ^f&^7 imm^mm$3 2 tci^^nr 

ffi^$tir*J»5. a?MT«^3 2©Tffi=l:gP©i1-Ja 
ffi{CB^M^^^•■Sfc«)0^^>-'^'J^««3 3<!:. 

.«%^-rsfc&©5»^:^j*{'ffflS-s^tf >; 

>^'tS1«3 4<k4fii^-5., Ofc*l-:.r. aite^7«^M 
T^^3 2. ^>^^Jl'*SI^3 3RD'JfL^frtWX:7--;> 
yiS«3 4*/M/-C;^^-f F.U-;l/2 7(DffllJE{CH5E§ 
tl-6= *SIS6ta|-CKSiiM-f 7 42-^®l:f/c*5. eP©J1- 

*n«-5-©^^JS©fi3{cic&Dr. ffP©s:^i6i«c^ 

[0 02 2] fi?M^«^3 2WS8(iCm-rJ;-5{C. IS 
t^(cmmStitc^^-:^3 2 a ©©spa 2 btc^^ 
7*t«c^3nrfip^Sn.S. «J^'<-:?i3 2a©±ffitt 
gi?«!6^7 ©±ffidie>SX«D tBSti-Sffl^jK^^-:/^!/ 3 5 ffl 
©raP**>-:>+i.2»7*32 ctCj;OEfl^$n«>. 
-X3 2 a<mm 2 b©T:^«c». fSMT-7©nja€: 
S ^ J; ^ fSt^Jt^fc jfjRS § n . ttiSIJ 3 2 b {c±T«)^ 
figCcJfAS n/c;Ki)itiffli±SW* 3 2 d 7' «; > i^3 2 

-X3 2 a©ffliMK:«tgfSP3 2 brti^l-gBi^mar-S 
*^A?L3 2 f *J?g^$n. C©7l<«A?L3 2 f *^e.zS 
A§ti/c**ig?fi4^ 7 ©Tffi4«^'<-X 3 2a ©Tffi 
i©|BIK:j^RSSn-5fSfSP3 2 brt©^ratc^as*ai. 
C ©39W ^ nfc**sS9flE*iin«l±gW 3 2 d fc ct 0 51- 

a©TffitCW, jgfS|J3 2b*H!t»3HtfJ;^(C'<Ty>i' 
3 2 g 3&5 4 ,.^,^g3 g^te^-eS^ 3 2 Ailf P©i^Jl 

[0 02 3] -Aic. -gpoffi^iSftiasgsscftoaiHss 

©suiamssiSK. ^p©s/P'S:S'JS-r^#istL'-c©fi 
#&Jii«s^scT. 8itm^>*iHiS3 1. mmmmM 

zmmi- 7 *>e)©(i#J: '&p©«^*©tHr4ffl^?^ 

[0 024] |g8Jji?gMO{JMM[R#Silgaftt«2 a. 2 
b suites -tiS^tfffl*- a B^CJ'g^M^ 7 ^Sl'ff * 
ISI (flfP©Ja:&FSl) --i^ttS-B-ieiilJi^-Sltfffl^-^M 
b i. filM^f^SPS 2'^©*©fi«^*fiJ®-rS7K#^$& 

SS^gl 1 <i:SI©*ttS©fcJ«>©^8iJ7"niy5A. ^/N- 

$ijsp^s s E ©«fi£:/p f f <!: . um^s. s 
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[0025 ] c cr. ii^cD®i?s«sa6f^i th(tcmm 
(mm^n ^tth^. mf&^^m^ 3 2 -stk^^i&t 

€»*&*m«?:tf ;3;f'.^:7-s 1 2K:rS^?^«^g 
CTO«iE?:tfl\ X7^-^:/S 1 3K:r©P<Dlfe2a5{a 

^tT-^m 1 <D^i^2 0 Kii: 0 mrSBJi^ti^ 3 

aam®«rS:agrt*&5 a. 5 b. 5 c. 5 d «rlfP<Dj^S 
ffitCKlr ? if -r 6 cb . maeKS^fgttlffl 2 
a. 2bfcgP<D^ia®^C^®S-l±K#$if^o 

PO«^SPfi5CJCc:D/c{igtC^«*r'So S/c. 0 2tD® 
fllil^rTn-r J: ^ (fC^n-^M 1 a:)-HS'M7&^e>ftkffliM^3J>H:t 
rlfP©^1^SffitcBX0lHlSnS«}^:/U-- FH^mof^ 

7^)\^^^A:hO. iBt^gi 2CciBit$#So 

^c<fcOtfiK iBl^gi 2^iatt5ifi>o ccr. iSJS 
^tf ^» 1 (Dmnyy\^^(D i Bo^tb^Rcm^itr^ 

9 <Di£M.(D ^ - ^f?TT ^ C <h <fc 0 S«£-&mfflU D tcgij 
[0 02 6] '/KJ^^T.'rv V'S 1 7 ^Tcfi^i^Qia^S 1 1 

1 8 Ccr®^?g^S 1 0 fi^M-T-atrfflx^n- 
3 0tc<fcfr)tl-a'J§ti^^lE«tCcS-^l^T. mriBXT"';. 



;5) ^132 0 0 1 - 1 943 5 2 

8 

^?t&» 1 (Dittf :^f^cDfi[Sr^- ^ . RD^M 
^7cDatf:?5f[°JCD{iSr^--t$^CcMaf*ctr. raB^iatSK 

SI 2K:^m3n«#snTii< i<bfetc. a^^ss 

>3-^^3 0&c<fcOH-a'JSti«>^2i£«ce:a-:5i^r. 

M^7 3&5xf'5;:7-s 1 5 5cTSSsn/tsitf*r^a'^<D^ 

10 [0 02 7] 'JFJiLTs'r 7*S 2 0 Ccr 4i:^jn.a^g 1 1 
t/-^>1f3 7CC3*0*tfJg^om-^€:3IO. 1^- 
>^>-t^3 7:0><S§IJ»fi#*^*i^e>n^?fffl'=e-^Ma3&5iE 
telgabStiSo X7-^:;:/S 2 Ucr^tffflx>n-:$f3 

8 cc J: »5 tf-SJS ns^tT&» 1 (DMtf :&r^^®^lfrK«t 

v'-^^tf 3 7 CCJ: 0^?fffl'=t-^MaCD|gSb3&5#±S 

[0028] Xf-:;:7'S22 CCT^^iOia^S 1 1 
20 ^'-^>1f 3 7tC*fL/*JS}g^Ofi-^^iilO. >'-^r> 
1^3 73«^6®J®m-^3E^SI6n0i?fi4^«tfffl^--:$?Mb*3 

a^igigsb^n-^o ■&g^MT-7^i>^'5^'r F^ise^c^om 
tT:&f^cc^^S ti. :7's 2 3ccr®^ig^«s i 

0 csiggM^-aitTffl J. >n^^30K:cfcO ttfflfl 3 n s^ff 

jttf:^[fi]©ffiS7^-^. SD^)i!ii^7©«itf:&rsj©fi5[S 
f'-^CcMiSf^t^fr. BiB#tB«SISl 2^ciMfi$n»?? 

30 $nri.i< iifccc. ^s^iig8^ca?S3nrii<o x 
7^ 5. 2 4 tcra?Wi^filtf fflx >=j - tsr 3 0 cc cfc 0 If 

«^Lr. >--^>t^3 7tc<l:oasttT-«tfffl^-^M 
b©IBtt3&^f^±$*i^« 

[0 02 9] Xt"^:^ >'*S 2 5tC'r^?f-&^ 1 immy^'r 

vV'BY 5CCT:^L./ciiiT:^fai'^cD^#itijisM^«L 
40 ccr43:^«Jiailgi 1 v'-^^if 3 7{c>pfL^mi 
ffl X > - ^ 3 8 CC J: 0 ttSJJ 3 n -5 ^tf ^» 1 (OWri 

1 5 &crKS3n/cittf:&f^^© i mcD^sft^tc^u 

/cCi^^^L. i^-^>1f 3 7CCj:0^tfffl^-^M 
aOfgttJl)^f?±$n^o -ecDf^. ;^'r ':':7'S 1 7tiPI&CD 

[0 0 3 0 ] S/c. Xf^^:; ::?*S 2 5 CCT^tf'&m 1 tI)^^ 

50 ssn/c3itf:&[6j-^-©i^i6ffls«i^c«i^/cJa^. i^-^ 
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^3afc^'P^•^i^9 (CJ: lD^^fffl*-^Ma?ra»^l^(^^^ 
S C i -Cffi-^K: J: «3 ^tf&» 1 4«l^>&&g«:«« 3 

[003 1 } tj:is. mnmmms i s tin^teigs 

1 2 tcf2te$ tifc^tt^* 1 <Dmmjm<DiiL&7'- ^ > 

[0 03 2] JW±©J; ^K«^3n:fc«P©e^jS*^$ 

^sfcjcntf. ^^f#ml«'gp©^1•s®«:^tu5am 

b, 5 c. 5 dicJ:r>rem®«StiSfc*. ^tf^rn 

i©'gpoi!iii3£:&jnj'^©xuK±, fiaa®i«^igai^ 

2a. 2 b CD^@»3 |»±S.iy£Bii14©lSl±«HS C <!:*« 
[0 03 3} ePOj^^ftKfECTBuSiJSiat^ 

Kit Uitel14€rft S C i 3>i-C# S . 
[0034] S 6{C, fiaia®:«jS;lgSiJi®2 a tfi5^« 
SaiFWSa. 5bRWSa^3tS3S«W&2 bi«BE^® 

«scigF*9te5 c , 5 d*s-?-n-enfFPow:^rsj{C3f7-fe 
y hESsnri^s/c*. m«ifP©^S^-<>±«: 

2oJ£Lt:©*||*!p|^(C^D±lf5C<!:*|5IjB-C«r. « 

P©i1-^®fc>Pt-rs^tT^* 1 ©K«:ti©®T%WJ±^ 
■r*:tt^* 1 ©«p«iiL5£:^-^©xu^P;§it-c#s. 
[0035] 'gP©S"J5eS^7B$K:tt. lfP©W:^fS]'^» 

aiiL)t^tf#m 1 «jtffffl*-3fMa*jS»igi^-rsc 

tf*aE)i*ti<i:J&:^>«P*iiSifKi^S:SnTii-2>«^. iffJ 
SraJ&fiS©*K:^HSt^%ie«)tfi:«-»:fcAtfea£f'^t4 

[0 03 6] 

[^?a©3ai«] :$:3%BJ«c<fcSif:^:il©^t^S|5**<^>e# 

*t©#7?|Sl--^^8tiSti..5fc&> ^^T&*:^:— S«t^SI5M 
{ClR»)f*Wntf©K2|5W©^*l6l^l^*i*^*t?$. ^ 

[0 03 7] if.mRviii^ni^m^<o'W(kmiom^Wi 

Slf!KS|5W©^1-SKSBK:>pfF£;$-&^ci3!)5-c#. gt^ 
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a©K 9 ffwf^ttRCJfm 0 wfBa®isi±*s set 

[0 038] *||Bj{cJ:^>l»*]«3©««gBW©S^iS 

nc < i 4) 2 -^mimc ct-c. i o©fi5^«pi»:iBSiiiB*^' 
'gt^gpw©^si5{c^ *)±mctLxh. m<Dmfmm 

[0 03 9] *^HJ(C J;^l**]14©et^gPM©e^jg 

10 »5j#ls«*'gt^giJM©tt:firt6]-CiJ>«c <ti, 

tf^^©««sm{c*f-rsfisxu«:i»itt?#. «ac« 
[0040] :^^t,c^i>n^m5<DmK&m<Dm^m. 

^i^g». ^if^«{c?!*L/«i^gP*t©a7^r^-ffliJ©SS 
tt&*©fijl3c5ttt*I^J±t?#*S^ieRIS*Io)±-r^C i 

20 [004 1 ] J: ^n^m 6 ©'gt#;si5ivt©fi^js 

mK^<omi}\^ic ty'^yv isgf ^ c i -c. mmm 
«^ig«i*g&c«K»!»«^:sSF^fi©t^-rti3&>-**s«t^ 
©Sifesptc^ 0 ±if i u r t> . <6:^r©**S{c J: o 
^if-&«©©t^a5Wcc*f-r.5<asxu*HiihT#. «i« 

[0042] *%HJ{C«t •Sf**^ 7 ©e«SPW©e^i^ 
30 F«itB<!:*'gl^SP«©W:&ln)(C5r7-te-:' nKSf-SCi 

■c. H!B©jaM!»«sc3SrttSRiyfffifli'J©ai^®«^rt 

fs©c^-rn*^-:)?*5tt^si5**©?§^fc^ D ±mct l 
X h . ffe:^r©«^tc j; «3 ^tT&*©'t«SPWcc^pf -r 6li 

[01] *lfe?8{c^SS©e#ie«l2ilS®¥SSr& 

[02] 3js:||B^{C^S«©ja#iS«ag^S©ffl9H0t?* 

40 [03] *IIM{C^€)'g©e^ie«a^g©iEM0t?& 
5, 

[04] 3|s:^«:«g4«©eitjS«l3ESIg®f^®0r* 

^. 

[0 5 ] :^mnK.g^^'^(omBi^^^s<DUWM^m 
[06] 04fc^j^-r§©^^s■^^■&?^''^^< u/cti-^«c*j 

W ■2>*^^g©fiSfflR^.^:^■^'^^®0■^ * . 

[07] 04{c^•re©^1•s•^^?^*:^*< u/cti-^tcAj 

50 [0 8] •SSiM^^BI5©»rffi0?:^ 



(7) *!Fga2 00 1 - 1 94 

11 12 

* 7 

[09] s/iajjatefpis^-r^p-g^-f-h-r^s. it ';>i'«i«» 

1 Mr^M 2 3 X9-^Ffi|^ 

2a. 2 b fiBEaiK«^lg«l*S D S'J^^ 

3 8!rgPS>^tS^ K 

4 mmmm ' p « 
5a~5d msLvm^^ik s 
6 ^^-rKffifli * 




[03] 



[04] 



C8) 



!|#ig 2001-194352 
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